Aim: To report basic epidemiological data concerning surgically treated childhood cataract in Sweden and Denmark. Methods: Data were derived from the Paediatric Cataract Register (PECARE), a binational, web-based surgical register representing Sweden and Denmark. All children operated before 8 years of age between 1 January 2007 and 31 December 2013 were included. Age-specific prevalence per 100 000 population was calculated. Results: A total 574 operations in 213 boys (51.7%) and 199 girls (48.3%), altogether 412 children, were registered, the vast majority (n = 395/412; 95.9%) being individuals with congenital/infantile cataract. Of these 412, a total of 294 (147 boys and 147 girls) were Swedish and 118 (66 boys and 52 girls) were Danish. The age-specific prevalence of operated cataract in Sweden was 31/100 000 and in Denmark 28/100 000. In 454 of 574 eyes (79.1%), the cataract was dense. Altogether, 266 of 574 (46.3%) were operated during the first year of life, 193 during the first 12 weeks representing 33.6% of all operations. A primary intraocular lens (IOL) implantation was done in altogether 411 of 574 eyes (71,6%). In total, 210 unilateral cataract operations (210/574; 36.6%) were performed. Persistent fetal vasculature (PFV) was present in 64 of 193 (33.1%) of those with a congenital unilateral cataract. In 84 individuals (84/395; 21.3%) with congenital or infantile cataract, a coexisting disorder was found. Conclusion: The age-specific binational prevalence of operated congenital/ infantile cataract in Sweden and Denmark is 30/100 000. About half of the operations are performed within the first year of life, one-third within the first 3 months. In our study population, a primary IOL was implanted in the majority of cases.
Introduction
Childhood cataract is an important but treatable cause of potentially lifelong visual handicap. About 40 children with the disease are born each year in Sweden, representing a prevalence of 36 per 100 000 births (Abrahamsson et al. 1999) .
Although treatment has improved dramatically during recent decades, there are still controversial issues that remain to be resolved, such as the optimal time for surgery, and also, how to prevent the sight-threatening postoperative complication of glaucoma.
One of the challenges in evaluating treatment outcome is the limited number of cases in the developed countries. In order to achieve a larger population, a collaboration between Sweden and Denmark started 10 years ago, resulting in a register, the PECARE, including all children ≤8 years operated for childhood cataract in the two Nordic nations.
The aim of this study was to report basic epidemiological data concerning surgically treated childhood cataract in Sweden and Denmark.
Materials and Methods

Paediatric
Cataract Register (PECARE) is a subdivision of the Swedish National Cataract Register collecting data, including data on diagnosis and outcome, from all ophthalmology units including those performing surgery in infants in Sweden and Denmark.
The register is a national in Sweden as well as Denmark; it is a web-based surgical register and has its origin in a collaboration between the two Nordic countries. The inclusion criterion is cataract requiring surgical intervention during the first 8 years of life. Data have been reported to the PECARE, Sweden, since the autumn of 2006. There has traditionally been high participation in the adult register, the Swedish National Cataract Register, among ophthalmology units across the country, with registration frequency since 1992 ranging from 94% to 98.5% (data available at: http:// www.eyenetsweden.se/page/25/theswedish-national-cataract-register.asp). All ophthalmology units that perform surgery on infants participate in the paediatric register, as do all surgical units in Denmark (PECARE, Denmark). Danish data have been reported since January 2008, initially covering two-thirds of operations and since 1 January 2012 covering all operations.
In addition to showing demographic data and surgical variables, why and by whom the condition was detected is also reported in the PECARE. The current study reports PECARE data concerning surgically treated childhood cataract in Sweden and Denmark. The study period was 1 January 2007 to 31 December 2013.
The study was approved by the regional medical ethics review board.
In Sweden and Denmark, only experienced and highly skilled surgeons perform paediatric surgery. This is a well-established tradition. To date, no infection has been proven as a consequence of bilateral same-day surgery performed during the study period.
Statistical methods
Age-specific prevalence per 100 000 was calculated by dividing the number of operated cataract cases (in Sweden from January 2007 to December 2013; in Denmark from January 2008 to December 2013) by the total agespecific population. Incidence within the first year of life was estimated by dividing the number of cataract cases by number of newborns in the specified period. During the period of January 2008 to December 2011, approximately two-thirds of the total Danish congenital cataract catchment area was covered. Therefore, in this period prevalence and incidence in Denmark was estimated using population size and number of newborns multiplied by two-thirds.
Results
On 31 December 2013, a total of 574 operations were registered in 213 boys (51.7%) and 199 girls (48.3%), altogether 412 children, the vast majority being individuals with congenital/infantile cataract (n = 395; 95.9%). Altogether, 294 (147 boys and 147 girls) were Swedish while 118 (66 boys and 52 girls) were Danish. On that date, the agespecific population in Sweden was 919 476 (Befolkningsstatistik, www.scb. se) and in Denmark 503 108 (statistikbanken.dk); the total age-specific population for the two countries together was 1 422 584. This gives an age-specific prevalence of operated congenital/infantile cataract in Sweden of 31/100 000, in Denmark of 28/100 000 and in the two countries together of 30/100 000.
Sex ratio
The gender distribution, with 213 boys and 199 girls in the entire database, gives an M/F ratio of 1.07. When Sweden and Denmark are analysed separately, the M/F ratios are 1.0 and 1.3, respectively.
Laterality
Of the 574 operations, a total of 210 (36.6%) had been performed in unilateral cases and the remaining 364 operations in 202 individuals with bilateral cataract (Table 1) . Only 162 of these had been subject to bilateral operation. In the remaining 40 individuals with bilateral condition, cataract surgery had been performed in only one eye at date of observation. Of those who had undergone bilateral operation (n = 162), a total of 67 patients (41.4%) had been operated bilaterally on the same day. Figure 1 shows the number of operations during the first year of life as well as the proportion of primary IOL implantations in unilateral versus bilateral cases. In children older than 1 year, 118 of 123 (95.9%) unilateral cases received a primary IOL, while 181 of 185 (97.8%) bilateral cases received a primary lens implant.
In 454 of 574 eyes (79.1%), the cataract was described as dense; that is, the red reflex was absent with the pupils undilated.
Primary intraocular lens (IOL) implantation
A primary IOL was implanted in altogether 411 of 574 eyes (71.6%), in 167 cases with unilateral and in 244 cases with bilateral cataract. The 167 unilateral cases represented 79.5% of all cases with unilateral cataract and the 244 eyes represented 67.0% of all eyes operated because of bilateral cataract (Fig. 1 ).
Age at surgery
Of all 574 operations, a total of 266 representing 46.3% were performed during the first year of life, of which altogether 193 were done during the first 12 weeks. This represents 33.6% of all operations and 72.6% of those performed during the first year of life. When evaluating these early operations at ≤12 weeks of age, a clear preponderance of operations was found during the first 4 weeks of life. The remaining 308 operations were fairly evenly distributed during the remaining years before 8 years of age included in the register, as seen in Fig. 2A 
Persistent fetal vasculature (PFV) and other ocular abnormalities in congenital/infantile cataract
In total, 217 eyes ((37.8%); 114 various abnormalities, 103 PFV) had any ocular abnormality coexisting with the cataract. The most common among these were microphthalmos of varying degrees (n = 31), anomalies in the lens itself, for example deficiency in the posterior lens capsule (n = 28), iris anomaly embryotoxon (n = 12), iris coloboma (n = 6), Barkan membrane (n = 5), congenital glaucoma (n = 3) and aniridia (n = 2). Persistent fetal vasculature (PFV) was by far the most common and was present in 103 of 557 eyes (18.5%) with congenital or infantile cataract (see Table 1 In 84 of 395 individuals (21.3%), a coexisting disorder was found. The most frequent was trisomy 21, 13 or 18 (altogether n = 15). Prematurity was found in seven individuals, and seven patients had metabolic disorders. Altogether, 17 children had some kind of syndrome undefined at the time of registration while disorders in other organ systems were found in 37 children. Only one child had cataract due to a verified intrauterine infection. This child was registered as a CMV infection, but has since been diagnosed with a genetic disease as well.
Discussion
Childhood cataract is one of the few treatable causes of childhood visual impairment. The disorder is rare and as stated by Lloyd et al. (2007) 'future improvements in the management of children and infants with cataract are likely to continue to be driven by clinical research and carefully planned multi-centre prospective studies'.
However, it plays a major role as a cause of poor vision in children worldwide, and in developing countries, it causes childhood blindness in 17-39% of cases (Moriarty 1988; Eckstein et al. 1995; Reddy & Tan 2001) although the problem is decreasing within the framework of the Vision 2020 global initiative.
In developed countries, the incidence of congenital/infantile cataract varies between 6.3/100 000 and 136/100 000 (Bermejo & Mart ınez-Fr ıas 1998; Abrahamsson et al. 1999; Rahi & Dezateux 2001; SanGiovanni et al. 2002; Haargaard et al. 2004b) . Studies differ in the number of cases included, in case ascertainment, ages included, time period studied and study design. Many of these studies include all cataracts, that is also those not operated.
The present study reports data on operated children only, and consequently, the incidence found is lower although similar in the two countries included: 31/100 000 and 28/100 000 in Sweden and Denmark, respectively. Considering the few centres involved in surgery for paediatric cataract and reporting to the register, we believe that the coverage is very high. The overall male/female ratio is 1.07 which corresponds well with findings for the age-specific populations in the two countries and also with previous studies on cataract including non-operated cases (Abrahamsson et al. 1999; Haargaard et al. 2004b) .
The cause of cataract is often unknown, as reported in 56-69% of cases (Rahi & Dezateux 2000; Wirth et al. 2002; Haargaard et al. 2004a) . Today efforts are being made to elucidate the aetiological factors including genetic testing (Gillespie et al. 2014) although this is not yet a routine procedure and has not been performed among the children included in this study.
In a nationwide study, hereditary cataract was found in 23% of 1027 operated and non-operated cases (Haargaard et al. 2004a) . Those figures correspond well with our data where we found hereditary cataract in 29.7% of bilateral cases.
Age at surgery for congenital cataract is much discussed (You et al. 2011; Haargaard et al. 2015) . Early operation is preferred to prevent amblyopia but may increase the risk of developing glaucoma (Magnusson et al. 2000; Lundvall & Kugelberg 2002; Chen et al. 2006) . In this study, 34.6% were operated within the first 12 weeks of life. The difference in age at surgery between the two countries participating was due, in part, to different screening routines (Haargaard et al. 2015) . This difference gives us a unique and ongoing opportunity to evaluate the optimal time for surgery.
The distribution of children operated for unilateral versus bilateral cataract in this study is fairly equal. This is in accordance with most other studies including both operated and non-operated children (Abrahamsson et al. 1999; SanGiovanni et al. 2002) although some show a predominance of bilateral cases (Wirth et al. 2002; Haargaard et al. 2004a) .
The use of IOLs in paediatric cataract care has for several years been restricted to children older than 1-2 years of age. In the last few years, there has been a trend to implant primary IOLs also in younger children especially in unilateral cases (Solebo et al. 2015) . However, an increased number of reoperations have recently been reported in unilateral cataracts below 7 months of age, primarily in those receiving an IOL (Plager et al. 2014; Solebo et al. 2015) .
Altogether, 37.8% of all eyes with congenital/infantile cataract in this study had other associated ocular abnormalities, PFV being the most common. Around one-fifth of the children had other systemic disorders. Investigating these findings as well as postoperative complications such as visual axis opacification (VAO) and glaucoma will be the aim of separate, future studies.
In conclusion, the age-specific binational prevalence of paediatric cataract in Sweden and Denmark is 30/100 000. About half of the operations are performed within the first year of life and one-third within the first 3 months. Primary IOL implantation was performed in the majority of cases included in this study. The PECARE register provides valuable epidemiological information as well as information on treatment outcome, which will be of importance for future studies. As stated by Lloyd et al. (2007) , 'Childhood cataract remains an important cause of potentially lifelong visual handicap. Those privileged to work with affected children have a duty to provide them with the best possible care'. 
